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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reduction- 
resistant dielectric ceramic material, which has high 
insulation resistance and a large CR product, its 
manufacturing method, and a laminated ceramic 
capacitor, which uses the ceramic material, varies 
less in insulation resistance and endurance reliability, 
and is superior in characteristics for use in an 
apparatus of intermediate or of high voltage. 
SOLUTION: This reduction-resistant dielectric 
ceramic material has spots 3 of glass phase whose 
main component is silica on its surface. This 
laminated ceramic capacitor 100 is equipped with a 
base body 1, provided with internal electrode layers 
between ceramic dielectric layers 2 and a pair of 
external electrodes, which are provided to the ends of 
the base body 1 and electrically connected to the 
internal electrode layers. The internal electrode layer 
is formed of base metal, and the ceramic dielectric 
layer 2 is formed of reduction-resistant dielectric 
ceramic material. 
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mffi-Cfe-So 1 0 0l4«li-tr9S^<7a>7 J i/-tf-&jK 

[0 0 5 7] 13 1 iC^cfe 5lC, glt7 5'^3>f 

>+h 1 0 0(4. £tt 1 COir^ a »;/£RVftfl 2£>^Slc 
**5x4B<0ffij£3£*^St,a>-CfcS. HI2lc^ 

«Jl4*«5LfcWJH*-c*y. nn{*-efe6tti*ia>ffi 

^«»«5*flt5trL^*. SIC, TJinfflJ®ffi5 0)Jilc 



[0058] s v^mmwmziz. ±&Ltzmm7t 

ttRt#t7 5 7^4«ffll^*iS« fit, **9X*gO> 
HA 3 tJi^LfcJ:5lc, 5/U**i*»fcU 

[0 0 5 9] rtfiP«ail4l4. Ag, Pd^ttlt 
I4fc<. *£«T?*J*a?*U Cu. N i Vtffll^di: 
J&<T*#. N i £fc!4N i^fftSCt^fffLl^o * 

»*Ll\, ±W««6li:AgtfffSL<, Sic. C 
CD±Jf^SP^l6(D±|C, Ni, S n SJIl^fit*L"Ca 

[ 0 O 6 0 ] (£ffi<D»fll 2) 03 tt*58W0)SgJfi<O». 

KffiH-C*y. 7 1**84*. 8l**TT?fc* 0 2 

o oi4^E— ;u KKDStl-b^ 5 =i >f>«fe4o 

LfcfiB»lcf4H«(D»#*#LT*5y. I*BS£^B*^r 

[0 O 6 1 ] {H3fC7F^Ti: 5(3. ^E — ;u K!Stf>liJHz 9 
= 7^3>f>^2 0 0t'(i, ^^^§2<D^H-tz9S^ 
^7 =i 1 0 0<D±Jl^»«a6lzMi^8A<»«S 

ft. MIC. mm^z^^ vO^ 1 OOi:5S^8CD 

-aw. »wbs»ai«T?«ja5?*ifcnsi4*7icsifi$ 
[0062] ep*>. n»4*7icaa*4ifc«BHz9 5^ 

^7 =i >-x>+h 1 o 0(Dr^iS^^*mi4O4flB^-8^5lttJ 
£ft. «^8*^LriHl»»«lcaBSISS-e#SJ:5lc 
fif£2*L£ 0 fit, ^e-;u KHa>«Jl-b9 5^^=3> 
-x>-9-2 o o<Dcfc5ic. *M£4*7-esii*^— ;u KSlc 

[0 06 3] (3HE0>»tt 3)04 l4**fflO)SeMS(^» 
ffi3lcj3l+«U— KS<7)fgJHz 9 £ y<7 n >^>-t^co^ 
ffiH"Cfcy. 914'j— K£t. 1 0i4#Ba-efc* o 
3 O OI4 U — KS^WJl-tr^ S =i V^^-y-Trfc^o 

ttte. **tta>»»3^i3t^Tt., ^ffi(Dff£FJi -essiw 

[o o 6 4] 04ic^LfcJ: die. y— KS0)8HB-b9 
= >T r >-th3 0 0-CI4. ^^^a<DWJ«-b9 5^ 

^7 =i >r 1 o o a)±HM-Ssma 6 icy — K$S 9 
Ba i orssgeS^K, sic. mmiz^ ^ vo^ >^>tf 1 
oot'j-K»9iD-»4<, ns#7iraias*ifc«rt 

[0065] ep*>. ftm*7 icaa*tLfc«jnz9 a ^ 

<7=i> J r>+l-l 0 0<D(B*W*^*«14a>U — K»9A< 
S U/^zi >^r>-9-3 0 0(4. E»*ttlCl*'J — K«9 ft< 
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[0 0 6 6] 

[0 0 6 7] (Hlfc«1) lilSftd^fiEttCD^* >»A 
U^A*&*<hSiO#jT?fc*D y203t, MgOdb. Mn 
304^^15^^^. Ca, B aRZSS i J: «J J*SfiHSBfi 

[0 0 6 8] f^»Lfct»5R*fiEfflLT. ff2tt#3 

2 1 6-9->TX-e£te*I±jb<6 3 0 VDC^fSfiEL 1 0 0 

oop FCDmnBmmtmmmztemm't^z 

[0 0 6 9] \>AT\^mm^^*vV^ls^lsV<DWMt£ 
[007 0] ±fiE»-e**5|Li9ll^ao. 3jUm^£> 

tt/<'j-5A|»*: (1 oow (c^lt. as*p»j-efc« 

Dy203 (O. 5^;U) . MgO (O. O 1 t jb) J&lf 
Mn304 (0. 0 1 ^e;u) 0)#t95K$ «^SrBrS* 

^f¥fiL. 5mm(/)(DZ r02ltH^3 5 0 gAo 

/•-rt#?I^6 o o ccco7KUx5 1 u>M*^ ha;u4«|- 

[0 0 7 1 ] <fc[CB a % C aCDlt^ig&l/T EOS (tt 
KKt£l*1 O0CCC0^7X(w. ^fcTEOSIil 5 

[0072] fir, gi7k^;&£x$y— ju^&^izg 
A LT«ff 1 - 1 0*jt5£<DT>^E-T7K£ 

[0 0 7 3] ;*fc x |£nQ-f KttBaia*±E*— ;U5 
WI-SAL 1 o o r pmCD[53lESS-e2 0 H#IHffi£- L 
t-o ig^H^li 1 5 o> ^^(Diwu^x^ y — >taa 

LT. -x37P> (SftM) v-h£IK^cX^>UX 
/vv K^lcfiAL, ^ h4 3 TAn;SL&j!)<»bx£ y — 

[0 0 7 4] $£«Lfct»tt«af*7';US±5L»4 J T:<SfitL 
f-&. 3 2 p« -V ->o.(D-*--r P>S*jiiSLTT;U5-^Si 
i9i^lcA+LT4 0 0°C/2B#Pe1 (SK;Si$S : 2 0 0 C C 

[0 0 7 5] W§«#6 0 0 C CCOt^'J x^- U> 

MtFv h S;U*C:x^ 'J— ffit»*1 OOgt L 

U— h^-t+L-?*lBr^»gAL. 1Omm0Zr 
02^— JI/4 4 0 g ^ffll^T 1 0 0 r pm£>[H]$EiiS"e 



6»IW5I$-r*^i:lCcfcyS5HLfcc emiiiantt. X 

StSSLfco fit, ?Bn*<«7 Lfc±SH^— 

tK'J JMMRJ: y*4ft^;u$50 gfi 

All 00 r pmCDElteiiffir* 1 2 B#M;E$ LT h 

J±*l*t»*lC*JLT9- 1 8lt%(0|ElfiT*fetLlift 
[0 0 7 6] l£x^ 'J— £ 150> ^ v-o.CDi>;U 

r 2 0-2 5 /imCDm^^^-r^)-tz^ S ^±v — h£ 

ntzo fit, IS-fcr^ 5 ^^>— Ni x h 
cfc y ft M L fc W Stf a 1 1 > - h $ ffl I * T f e ¥ X ;i [ n £ y fifr 

«ky^tifct0, DtLMiias^ii-cfcy^fiE^ttfct 
[0 0 7 7] ;SxC;S-et#^tLtc^'J->^^^05 

s»y*iijfiLfco prffl#jT**«^;uK>^u 

?*\s—\»&m§££-ttZ>&K<f l )—> : ?vZf&'\ 6 0~ 
2 O O c CCD;^JtTr. I1M'>$^ 4 - 8 % CD f5 Sift ink 
&t£ICj&ffil31Lfco fit, Z(D7*J — >TvZf$ 4 O 

0 cc^ftttifflo^f-f Ttfticffi^y mmcDTtfv 

KlCgAL. 2 O 5 r pm-e4-753 v rBl0$£Lfc^. IS 

yj-^^^f 1 2 o°c-el£JSLfco ftfe. $$7K4»r 
y u<? y — >^ zf\z^m^^± c&m-Biz. m 

&*«lcSSfiffliSLfc«, ^^cD^^-r Tt&\zz r 02 

[0 o 7 8] saiy Lfcyj — >^^^(DffiasffiizN i 

nm-<-x KMfn 2 o c c-r? 1 o»Mft«LT8Sia8 
L/co Miii*. Btyj- >f 7??as-2 1 o o^;u 

icfSALT. N2#X*t*4 O 0°Ct*4Rr B 1Sj|Ltll 
SSLfzo fit, [Bi4EiCSH]KtFI=<t:y95cSBftM 
^HJSL/zo yj — >^fX, C02^l/N2(^ct y 1SL 
fcN i CO¥S"lKm^ v I±cfc y t 2flr«L^»S||»ff»B» + 

r*i 2 5 o*<D»«-e2ttim«»Lfc. ^fc. yy— > 
^^^(Djasaasic^flr-rsN i ^— x hiil^^^^tcD 

t I^WScD-ir^ = ^ t»* ^1 0-20 II°/o§ 

[007 9] fit, »rtLfcT^^(Diaga»ffi(rA g$- 
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[0 0 8 0] <fclc, UttLtzmm-b^Z -vi7 3>T-*>-9- 
©««Stt«»fliLfc. «f«#S (Cap) 
5fc (tanfi) IJYHPMLCR^-$4284A 
fflLt1V/1 KHz 05{g^I±TT?j5i|S Lfco *£3fiS 
ettt ( I R) li7Kn'>f^ httSM£<t%&ittR 8 3 4 
O A LT5O0VDC51 afelEPJjO L T;Ii|£ L 



fco $fe$i*£Jim!± (BDV) l*»*«^«IHE«-*ttffl 

Lt^*t? K3iEtt««£ zmfcLtz, mmmmtrnm 

JSl*Tfrr5fc£C*K S i iCaiBa A*1£Hi £4tfc<> 
[0 0 8 1 ] 
[*1] 



RUN 
NO. 


(urn) 


Cpf) 


t an 6 
(%) 


(x IO ,0 Q ) 


(Kv) 




(kg/cmO 


1 


11 


9950 


0. 65 


id 


2. D 




20 


2 


20 


1003 


0. 64 


75 


4. 2 


M 


1 9 


3 


42 


10020 


0. 67 


95 


4. 5 




22 


4 


65 


10530 


0. 66 


100 


4. 3 




20 


5 


123 


9725 


0. 68 


150 


4. 2 




20 


6 


179 


10150 


0.62 


100 


4. 6 




19 


7 


201 


10350 


0. 70 


80 


4. 5 


& 


IS 


8 


225 


| 9850 


0. 71 


70 


2. 8 




7 



[0082] (si) <tywb^s«i:, Mjsa^Jss 

i£)g**2 00/im<^^^< fcft fc*^<D = jSffil-f»Je 
a<*L<«<fcy* «*«ffitp«<«:ofc. 

2 5 //m<Dt,(Z>l±Si^KBtS3lfflSLfct 

*«fiiT-e**y^> mm) Ltz 0 c^z^^b, si 

<5(7):tf^Xf@7!)*S i 02- C a O- B a Otf^XtBCDBE 

[0083] lU±(DC<b^b, C<D#L£CD¥#1@^2 O 
-2 00j^m, L < f*4 O ~ 1 80//mtfcl>:^ 

^ □ >f >^l*gff t'lSStit i^tt St L, *fc 

E I A*f*§X 7 Rtttt&tf J I Sil§B}|ttJ;SSL, 
%mt<3 2 1 6-th-f X-C^*SaEA<6 3 OVDCfil 
U 1 O O O O P F0»fgilJtt?)*SEffl?SI 

[0 0 8 4] Bl±(D<fc5l3. *^S^CDBS7tt4iSK*"tz 
£ LTN i Jtl^lEfflgli!^? ^ =3 >T"'>-^- 

[0 0 8 5] (Xtt«2) MiNl tH«l3LT±*» 
SaSltfeSZ r 02<tM n 30 4 <t (DIB Ca, 



'a) o 

[oo8 6] #ic, ffiSLf-^^SffifflLr. »tt*<3 

2 1 6-9--f XrS»«ff^6 3 O VDC^SliL2 2 P 

[0087] tiTi^mm-tz^ a >^a>f>wsa* 

[O O 8 8] ^J&ttVlb&Wmi&^mO. 3um<DT* 

>i£x hn>f^A-f^ >i*;i/v^A (o. 6 i s 

rT iO3-0. 39CaTi O3) t#5fc (1 OO^JL) 
IZftLT. 3S*n»Jt?feSZ r 02 (O. 5^EJU) . Mn3 

04(0. 01^) (D&^Ji^tPirSlJS 

1L 5mm0OZ r 02g7fH^3 5 O g Aol;^ 
#fSA<6 O 0 CC(7)7K'JX^U>M7tx^> h H;u^i^fSA 
■T^o *ICS r . C a C7)fFl^^^U*T EOS (-r h^X 

tSl* 1 O O C CC0Si$7K(3. ^fr TEOSI4 1 5OCCC0 

x£ y — ;H^SU^{zjg«S-tJ-S 0 fit, !£7K;§;£^x 

[0 0 8 9] *lc/IS3PW Ktfc!g;S;&£±fE7K— 
J^WUL 1 O O r pm(7)[HltEilfi-e2 OB#RH;g^L 
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AU httlDSLWbi^/H^^J 
7^a;6-eI5LT1 5 0 o CCD;g^T^:^L/zo IX 

0 0°C/2B#re1 (P^;^t£ : 2 0 0°C/H) £>3M*T 

[0090] ;%\z. famitfe o o cc(D*°yx^u> 
hS;u4»!^x^U-ffl^^i 00 5g»Ji: L 

tfx* /— £>lcnjii£i]<t LtftffltS^fM^v 

^ U- h J f ftf ^PJrSlfiA L, 1Omm0Zr 
02^—^4 4 0 g &mi^T 1 O 0 r pm(7)l5ltej£JS'e 

fills Lfc 0 fit, SiBtfSST Lfc±B7tc— ;us;u::. 

AL1 00 r pm<OlHl$E3$JST? 1 2 8#BB;E£ LT*>— h 
tfc¥l*t»3SI:i*rLT9~ 1 8M%<DfEHl*T?fc*Ll*« 

[0091] isx^ «j — £ 150> ^->j.a)->;u 
^X^7 'J — >T*SI»Lfc** 7 5//m<DSft±i:SIL 
T 2 0-2 5 mCDH^^^-r^ir^ ^ — h £ 

ffcc fir, ts-tz^ s hfc. n i ^— x h 

fco 5 h(Dm*h\* 1 0-6 O /; 

•ty^fitsixfctia). rtiMtH^&i^ydiSSJtfcti 
[0092] ;jfcic. jastjS-eW&ttfcyj— >^v7<D 
u— hSfjsjftiaiiyj-^f i6o- 

2 o ot(0;SSt\ S»3S / >*^4-8%a>ffiHrtl^te 
o c c a>tt*fc*ffl<D ^f^ri: scihbi y smkotK-v 

KClJSAU 2 0 5 r pm"e4-7^Pe1lel$EL/c^. IS 



coffin y u - >^ ? ^iz^ft^A<^ « 

7L\i? V—^Tv zfOM&M'Pmrf 1 - 4 %a>fEHrtf:: 
§ $£ xt /£ 3r IS ffl "3" £ o 

[0093] ffiffly Lfc^u— >^^^a>w«BffiicN i 

Ltro BUBIi« BtyU->fV^AS-2 1 OOyJb 

IzftALT. N2^*-e4 0 0°C^4^1S{$LtH 
ffiLfco fit, Isl$EiCI?Hm^{Cj:yS7tl?Hm^i* 
^tlLtzo <f*J— C02&I/N2l^«t yPSL 

fcN i <D3pflfK*»S«fcy t 2«fttt^*»tt»H»* 

tm 2 5 o°c<D;Sfi-c2tera«*#Lfco fcfc. y j — > 

5^£l^ttM<D-fe^£^t»;fc£i o~2 Oli%t 
[0 0 9 4] fit, **fiELfc^^^CDM3iSSI^A g£ 
££J£L. Mlc-ta)±|zSnie**a5Lr«Jt-b^S^ 

U N2#H^4 ] 9 o o°c-c?SI#ttl-J-fcf£. Ag^fi^: 

[0095] mtLtzmm-t^s. vo^^^-v 

a>«ft^14*»fflBLfcc (Cap) 

ffc (tan(5) liY H P|jL C — £4 2 8 4 A^ft 

ffl Lt 1 V / 1 K H z a)I^lETT?I2 Lfco 

J/tffi ( I R) 1*7 K/n>^X htttttttitttatl-R 8 3 4 

0 A LT500VDC51 ftffiZP 1)U LT ;IJ]£ L 

f-o (BDV) (*«*«^SItIEtt£ttffi 

ofl. sffft<b*i*2iBaiiSL. ^t^nit^ 

31ft LT^-*Lb(7>$Slil£ (*2) in^Lfco '* 

S r 3&<«ttB**tfco 
[O 0 9 6] 
[«2] 
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RUN 


if 5jr j% g 


& ML 


Q 


Ifilftf&lft 


(1 WE fiat ® m BE 






NO. 


(. n m) 


(p f ) 




(x i o ) 


(Kv) 




(kg/cm 1 ) 


9 


1 0 


22 


1500 


1 2 


2. 0 




25 


I 0 


20 


2 1 


1 800 


95 


6. 3 




2 7 


* > 
i I 


4 I 


lv 


I u u u 


1 30 


t n 
f. U 




*i n 

z y 


12 


66 


23 


1900 


420 


S- ! 




28 


13 


12! 


22 


1850 


400 


9. 5 




27 


14 


180 


23 


1950 


200 


11.0 


M 


25 


15 


202 


23 


2150 


250 


8. 2 




VI 


16 


226 


24 


1900 


175 


3.5 


fop 


12 



[0 0 9 7] («2) J:iJB6^cE«l:, Xltfll tH 
fcfc4i|6»«taJ&<«<. «««EE*M£<«:ofco Z(D 

t*iaatt«tifs±Lfc 0 KjiKOTiaajsi^oo/imck 
y *# < «:* t *^0> = ^tt(f »se*<* l < «< ft y . 

«M««IEt,«< ftofco ^ft^lC. ESi2 26/imO 

> (««0 Lfc. Z<DZtfr*b. tt&toU^KtttfS i 
02-CaO-S r o **^^fflO)BljjSlA<|ft««tSfiftl=: 

&<7)¥-&}'&\£2 0-200/im, »^ L<lf40-1 8 

tl^^L, SfcE IAa»X7RftttStfJIS)I» 
BUttSaEL, »tt#3 2 1 6-9-rYX-CS»«BEA<6 

3ovdc£«sel. 2 2 p FcDifm^an^^-r^is 

[0 0 9 8] ia±CDcfc-5»c. *S^J)(0ijBii^14Rtt(*iz 
[0 0 9 9] 

R«^H0)«gElc v U ± £ "T * # ^ X *B(D5pJS 

S20-200/i mO>KjSA<WaS LTL^/z^l:, CCD 

> -x >-tMi$6»«tt^«a WJEtfiS < ;'a v L ft o 
zcDtzlfr. a^M*$t±. tfft^telzftKfc 



[0 10 0] Mir, *6««ta*<*<, CR«4<*#1« 

iB-tr 5 s ^ ^> =i >^ saet-r & c t a<t * s c 1 

[^®<Dffi*fti5^B^] 

[Hi] **K0>SI«Ea)»!Bi l=*5l*«8MHz5 5s/£ 
[0 2] **wa>Stlta)»tti (cfci+ftajt-b^s-y^ 
[HI 3 ] 4:ftna>3SlEa)»tt 2 Icfclt^^E— ;u ksob 

[04] **wcDStita)»ft3«ca3it«y — Ksa>aiJB 

-b^ 5 =3 >T>^(X)^®1] 

1 £<* 

2 -b^ = 

3 *f^^«a>Mjft 

4 AflWUF 

5 TirtSPlS 

6 ±«rt«m« 

7 ng« 

8 Bfi^- . 

9 'J - K« 
1 O ^BB 

IOO ffH-iz^ 5 ^ =3 >7 r >-9" 

200 ^— ;u K§2cDfIJl-tz^ a ^ =1 
300 'J - KfflcDWJl-b^ S =i 
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III 1 ] 



[02] 



3 2/ 




100 



[13] 




200 




100 



[H4] 



7 fi ? , 2 1 *. \ 6 




y////y///////M^P7z. 




(51) Int. CI. 7 

H O 1 G 4/30 



3 O 1 



F I 

H O 1 G 4/30 



T-73-K (#%) 



3 O 1 B 
3 O 1 J 



(72)I68J# OJ* 

^KjRnxiti^nicioo6»ii *bt«s 

(72)S6UJ1# #0j ffi^ 

*BEU&njttt*¥nJiioo6»i6 *et«« 
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4G031 


AA03 


AA04 


AA05 


AA06 


AA07 




AA1 1 


AA12 


AA19 


AA22 


AA30 




AA39 


BA09 


BA21 


BA26 


CA03 




UAU4 


uAUD 








5E001 


AB03 


AC09 


AEOO 


AE02 


AE03 




AE04 


AF02 


AF03 


AF06 


AG01 


5E082 


AA01 


AA02 


AB03 


BB04 


BC14 




BC38 


EE04 


EE23 


EE35 


FG26 




GG04 


GG08 


GG10 


GG26 


GG28 




HH27 


HH47 


JJ03 


JJ07 


JJ23 




JJ27 


MM28 


PP09 
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